4 Tlg (4G) manifold in MnF2 has been well studied in the literature. l :-3 In absorption, while the discrepancy between theory and experiment in the aand a-polarization spectra is small, it is quite large in the 1f-polarization. The discrepancy presumably results from ignoring the exciton-magnon interaction 4 in the theoretical calculation. In emission, since the exciton and magnon are not simultaneously present, the exciton-magnon interaction does not come into play. Then the theoretical calculation agrees very well with the experi~ental a-and a-polarization spectra.
2 However, so far as we know, observation of the 1f-polarized one-magnon luminescence 3 sideband, although predicted by theory, has never been reported probably because of its much weaker intensity. Recently, in studying mUlti-magnon luminescence sidebands 5 in MnF 2 , we have been able to observe clearly the 1f-polarized one-magnon sideband which is much weaker than those with aarid a-polarizations. The spectrum can indeed be described almost perfectly by the theory without the exciton-magnoninteraction. At higher temperatures, antiStokes luminescence of the sideband has also been observed.
The temperature deduced from the Stokes-antiS tokes ratio agrees with that obtained from the El --E2 exciton luminescence ratio.
The experiment was done using either a CW dye laser or a flash-pumped dye laser as the excitation source. The MnF2 sample properly oriented was cooled by either/gas or superfluid helium. Luminescence from the sample J was analyzed by a double monochromator and detected by either a photoncounting system or a gated boxcar integrator.
Typical polarized luminescence spectra obtained with the pulsed laser are shown in Fig. 1 . Impurity luminescence in this case was suppressed by The dispersions of the El and E2 excitons and the magnons in MnF2 are shown in Fig. 3(a) . To explain the observed sidebands, we use the theory 3 of Loudon.
In his formalism, two-ion exchange interaction is responsible for the magnon creation or annihilation and the exciton-magnon interaction is neglected. If only the interaction between next-nearest neighbors on the opposite sublattice is taken into account, then the one-magnon sidenn nn band absorption A (w) and emission E (w) in the a or a polarization are . given, in the zero-temperature approximation, by here in Fig. 3(b) . Similarly, one finds that the interaction between nearest neighbors on the same sublattice contributes to the sideband absorption and emission in the a or a polarization as (3) but contributes nothing to the sideband absorption and emission in the TIpolarization, where G is again a coupling constant of the same order of magnitude as C, D, and F.
The sunnnations over k in the above equations are weighted heavily towards the Brillouin zone edges by the large magnon density of states.
However, near the zone edges, v~ tends to zero while ~ remains finite as shown in Fig. 3(b) . It is then ~asy to see that 
and E (00) ~A (00), A (00), E (00).
n n a,a a,a 2 Dietz ~t al. has used Eq. (3) to fit quantitatively the observed one-magnon luminescence sideband in the a,a-polarization. Similarly, we can use Eq. (2) to fit the luminescence sideband in the n-polarization. We realize from Eq. (2) that in the n-polarization the antiStokes sideband. emission is simply the inverse process of the sideband absorption only if the thermal population of magnons is properly taken into account.
Therefore, we can excpet to obtain the antiS tokes sideband spectrum by simply multiplying the experimental absorption sideband, normalized to yield 6 LBL-7335 the correct sideband absorption-to-Stokes-emission ratio of 23, by a BoseEinstein distribution function at a proper temperature. This is shown in Fig. 2(b) . The theoretical antiS tokes sp~ctrum corresponding to a temperature of 13.3°K fits very well with the observed spectrum. This temperature is in good agreement with the one deduced from the luminescence intensity ratio of the El and E2 exciton lines. In the a-and a-polarizations, deduction of the effective temperature from the antiStokes sideband emission is not possible because 6f lack of a normalization constant relating the strengths of the absorption and Stokes emission sidebands. 
